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HETEROCYCLIC UREA DERIVATIVES AS 5HI2C ANB 5HT2B ANTAGONISTS 

This i,«ndon «, compounds h«1»6 pharma»10|ieal -"J^ 
to*drp«paraioo.»con^<ionscontdn,nstfKm»d»fl«.rwomtem«K»^ 

< niHininsls. 

Li. ,99^35.252. J.H..a«™, .968.5. J7, »d ^""^^'f^^ ^ 

A anKMrtly diato cte of compounds tas no« been ascovcrcA wh»* ta^ 
bcento»d»h.vc5Hr2cr=cep«.'"'«e™«'«i"'y- Ccmin compounds rfte 
invention also sl.o« SITTa """S"™" ^^^B receptor bcmg 

peviousiy kno»n as d« fundus «cep,or tPJlmi| « .1, 1^ in I*»»eotog«=- 
,5 Sciences (HPS) 19931. arr2c'5OT2Breccpwanujoria.«nebd»«^^t 
p«entiJu«in*e«.m«n.ofCNSdl.ori«Bsncl.«»K»9.aep«»»n.ob«^ 

Lpuisivedisorders, migraine, ».o«»dfcAhheimmdisc«e.*q.d^ 
panic«laclcs,wll«tawriftondn.»a!»«Mch.«coc«nc,«l«i.ol.ni^ 
L„dia2q*»* sdto,l«ni^ »»1 riso disorter. assod-ed ^ 

20 head injmy such as hydrocephalus. j„ff«™ni«m 
tea first aspect the present invention therefore provides a compound of formula (1) 

or a salt thereof: 



25 



30 



wherein: 



35 



Pisaquinolinejsoquinoline.ora5-or6-memberedaromatxcheterocyc^ 

up to three heteioatoms selected from nitrogen, oxygen or su^hw; 

J ^ a ring system selected from quinoline.tetr^ydroq«inoline. indolme.mdazole. 

benzothi(q)hcne,indene,indane.ben20thiazoleorbenzofuran; 

Rlishylgen,C,^.lkyi.halogen.NR5R6orOR7whcreR5.R6«uiR7are 

independendy hydrogen or Ci.6 alkyl; and 

r2 and r3 are independently hydrogen or Ci.6alkyl. 

r4 is Ci.6 alkyl, 0R8 or halogen, where r8 is hydrogen or Ci.6 alkyU and 
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10 



15 



nislor^ 
provided that 

. when Pis other than pyridyl, J is not indoline, . . 

. P and J aie not both 6-methoxy quinoUne. 8-hydioxy quinoline or 2-niethyl qumolinc. 
. when J is quinoline or 2-methyl quinoline Pis not2-thiazolyl. 
. when P and J are both quinoline and r1.r2 andR3«anhydtt«en.R4Unot 

hydrogen or 6-mcthojqr. 

Ci.6alkyl groups, whether aloneoraspanof anoiher group, can be straight (Aain 

or branched. .... 

nie uica incaety can be attached to a caibon or. when present, a suitable nitrogen 
atom of the ring P. piefeiably it is attached to a carbon atotn. TTie urea moiety can be 

attached to any suitable carbon atom of the aromatic 6-mcmbered ring of the ring J. 

Suitable moieties when the ring P is a 5-njcmbcied aromatic heterocycUc nng 
include isothiazolyl. isoxazolyl thiadiazolyl and triazolyl. Suitable moieties when the ring P 
is a 6-membered aromatic heterocyclic ring include, for example, pyridyl pyrinndyl or 
pyrazinyl. When P is a quinoline or isoquinoline residue, the urea moiety can be attached at 
any position of the ring, preferably to the 4-posiiioit 

n,e ring J can be quinoUne. tctrahydroquinoline, indoline. indazok, bcnzothiophene. 
indene, indane.benzothiaa)leorbenzofiiran. Preferably J is 3- or 6<juinoline. 5-ind61ine. 
S-benzothiophene. S-indcne, 5-indane. S-indazole or S-benzofnran. Most preferably J is 5- 

bmzotluophene. . 

Hie rings P and J can be substituted at any suitable position. 

Preferably P is 3-pyridyL 
Preferably R^R2 and r3 are all hydrogen. 

Regroups can be attached to any suitable carbon atom of the ring J or. when R is 
CLgalkyl. to a nitrogen atom if present When n is 2. the resulting R^ groups can be the 

same or differenL 

Ftefetred coiTqx>unds of formula (I) include: 

N-5-(Benzorblthienyl)-N'-(3-pyridyl)urea 
30 N-(5-Indcnyl)-N'-(3-pyridyI)iirea 

N-(l,l-Dirr)cdiyl-5-indenyl)-N'-(3-pyridyl)uiea 

N-(5-Benzothiazolyl)-N'-(3-pyridyl) urea 

N-(5-Ben2ofuryl>N'-(3-pyridyl) urea 

N-(l-Methyl-5-indoUnyl)-N'-(3-pyridyl)uiea 
35 N-(3-Pyridyl>N-(3-quinoUnyl)uiea 

N-(3-Pyridyl)-N-(6-quinolinyl)urea 

N-C2-Metiiyl-4^uinolinyl)-N'-(3-pyridyl) urea 

N-5-(Benzolblthienyl)-N-(2-nKthyl-4-quinolyl) urea 



20 



25 
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N-(3-Pyridyl)-N'-(5-quinolinyl) urea 
N-(3-Pyridyl)-N'-(8-quinolinyl) urea 
N-(5-lndanyl)-N'(3-pyridyl) urea 

N-(3-Pyridyl)-N'K6-(l-niethyl-1^.3.4-tetrahydro)quinoIinyl)u«a 

5 N-(l-methyI-5-indazolyl)-N-(3-pyridyl)uiea 

N-(3-Methyl-5-ben2!0[blthicnyD-N'-(3-pyridyl)urca 

N-(2-Methyl-5-bena)Iblthicnyl)-N'-(3-pyridyl)urea 

N.(4-Methyl.5-benzDlb)thicnyl)-N'-(3-pyridyl)urea 

N-(5-BeiizofbJthienyl)-N'.(3-methyl-5-isoxa2oIyl)urea 
10 N-(5-Bcn2otblthienyl)-N'-(3-methyl-5-isothiazolyl)urea 

and phannaccuticaUy acceptable salts thereof. , u., 

•me compounds of the formula (1) can form acid addition salts with aads. such as 

conventional phannaccutically acceptable adds, for example maldc.hydn)chlor«^ 

hydrobiomic. phosphoric, acetic, fumaric. salicyUc citric, lactic, manddic. tartaric and 

15 methanesulphonic. * ^ , . ^ 

Compounds of formula G) may form solvates such as hydrates, and the invention 
alsocxtendstothesefomis. Certdncompoundsof formula a) inay also for™ N-^^^^^ 
S-oxides. When referred to herdn, it is understood that the term 'compound of fomiula (D 

also includes these foffms. . 
20 Certain conipounds of formula (I) are capable of existing in stereoisomenc forms 

induding enantiomers and the invention extends to each of these stered^Hneric f«ms and 
B> nuxtures thereof includingracemates. The different stereoisomer^ 
separated one from the other by the usual methods, or any given isomer may be obtained by 

stereospedfic or asymmetric synthesis. Cdtain cotiipounds of formula 0). for example 
25 those ^here r2 and/or r3 arc hydrogen, may exist tautomerically in more than one form. 
Theinventionextendstotheseandanyothertautomericfomisandmixturestheieof. 

In a further aspect, the present invention provides a process for the preparation of a 
compound of formula 0) or a phaimaceutically accepuble salt thereof, which process 
conqnises: 

30 Ae coupling of a oon^xjund of formula (H); 



(") 



with a compound of formula (HI); 



35 
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B-^T^(R ')„ (HO 

wherein P and n are as defined in relation to formula 0). A and B contain the appropriate 
functional group(s) necessary to form the moiety. -NR2'00NR3' when coupled, the 
variables R?'. r3' and f are r1. r2. r3. and J res?)ectively. as defined in famula (D, 
or groups convertible thereto, and thereafter optionally and as necessary and in any 
appropriate order, converting any r1', r2', R3' and r. when otiierihan r1, r2, r3 and J 
respectively to r1. r2, r3 and J. intcrconverting r1, r2. r3 and J and forming a 
phaxmaceutK»Ily accq>table salt thereof. 

Suitable examples of gioaps A and 6 include: 



(i) 
(ii) 
Ciii) 



A is -N=C=0 and B is -NHr3', 
A is -NR2'C0L and B is -NHR^; 
A is -NHR2' and B is NR3'C0L, 
15 (iv) AisNHR2'andBis-N«OOor 

(v) AishalogenandBis-NR3'CONHR2' 

wherein r2' and r3' are as defined above and L is a leaving group. Examples of suitable 
leaving groups L include halogen such as chloio, bromo, imidazole or pheno^^r or 
20 phenyltfiio optionally substituted for example with halogen. 

When A is -N=C=0 and B is NHR^' or when A is NHR2' and B is -N=00 tiie 
reaction is suitably carried out in an inert solvent for example dichloromethane or toluene at 
ambient temperature. 

When A is -NR2'C0L and B is NHR3' or when A is -NHR2' and B is -NR3'C0L, 
25 tiie reaction is suitably carried out in an inert solvent such as dichlorometiiane at ambient 
tempeianire optionally in tiie presence of a base, such as trieUiylamine or in 
dimetijylfoimamide at ambient or elevated temperanire. 

When A is halogen and B is NR3'cONHR2', die reaction is suitably carried out in 
an inert solvent such as toluene at elevated temperature, optionally in die presence of a 
30 base. 

Interconversions of compounds of formula CD to furflier compounds of fomula (I) 
can be carried out using standard procedures. Suitable examples of groups R^' and R^' 
which are convertible to r1 and r4 alkyl groups rcspectivdy, include acyl groups which are 
introduced conventionally and may be converted to die corresponding alkyl group by 
35 conventional reduction, such as using sodium borohydride in an inert solvent foUowed by 
hydrogenolysis in an inert solvent. Hydrogen substituents may be obtained fiom 
alkoxycarbonyl groups which may be converted to hydrogen by hydrolysis and 
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decaibokylation. When r4 is hydroxy it is Fefeiably protected in the compcmnd of for^^ 
01) as. for example, benzyl which is removed by hydiogenation. 

When r2 is C] .g alkyl and r3 is hydrogen it is possible to iniroduce a 
Ci 6 alkyl g»up at the r3 position by conventional alkylation using 1 molar equivalent of a 
5 Ci galkylhalideandlmolarequivalentofasuitablebaseinaninertsolvcnL Suitable 
exiles of a group r2' and r3' which is convertible to r2 and r3 include alkoxycarbonyl 
andbenzylorpoTfl-methoxybenzyl which are converted to r2 and r3 is hydrogen nsmg 

conventional conditions. 

r1 halo and R^ halo may be introduced by selective halogenation of the ring P or 
10 the benzene ring of J ring rcspecBvcly using conventional conditions. 

It should be appreciated that it may be necessary to protect any hydrogen vanables 
which are not required to be interconvcrted. Suitable protecting groups and metfiods for 
their attachment and removal are comrentional in the art of organic chemistry, such as tfiose 
described in Greene T.W. 'Protective groups in organic synthesis' New Yoric. Wiley (1981). 
15 itshouldbeappredatedthatitisprefcrredthatgroupsRl to r4 are introduced 

before coupling compounds of formula (U) and (in)- 

Compounds of formula (H) in which A is NHr2' are kiiown compounds or can be 
prepared analogously to known compounds, see. for example. WO 92A)5170 . 

Compounds of formula (H) in which A is .N=C=0 may be ^epared by treating a 

20 compound of fwmula (IT) in which : 

i) A is amino, with phosgene or a phosgene equivalent, in the presence of 

excess base in an inert solvent 

ii) A is acylazide (i.e. CON3). via the nitrcne. by thennalxeanangement using 
conventional conditions (ref L.S. Trifonov fiial.Helv. CWm. Acta 1987 2Q 262). 

25 m A is CX)NH2. via the nitrencintemicdiatc using conventional condinons. 

Compounds of fara»ula (11) in which A is NR2'C0L may be prepared by reacting a 
compound of formula (H) in which A is NHR2* with phosgene or a phosgene equivalent in 
an inert solvent, at low temperamre. if necessary in the presence of one equivalent of a base 
such as triethylanune. 

30 Compoundsoffonnula(m)maybeprt!paiedacconiingtoknowninethodsor 
analogous to known methods. For example compounds of formula m ^hac B is NHR 
where r3' is hydrogen may be prepared by conventional reduction of the corresponding 5- 
nitro compounds such as those outlined in description 2 to 6. 

Compounds of formula (D) in whichAis halogen and r4 is hydrogen are 

35 commerdally available. 



WOW/14801 PCr/EPl«/03666 

Coit?.ounds of formula (111) in which B is .N=00. NHR3'. Nr3-c0L and 
hni3'00NHR2* can be prepared using procedures analogous to A^^^ 

compounds of formula (II) above. 

Examples of phosgene equivalents include triphosgene, carixwyldiumdazole. 
5 phenyl chloroformate and phenyl chorothiofomiate. 

Phannaceutically acceptable salts can be prepared conventionally by reaction wtb 
the appropriate acid or acid derivative. N-oxides and S-oxides can be fonned 
conventionally by reaction with hydrogen peroxide or peicaiboxylic adds. 

Certain intermediates of famula (IH) form a further aspect of the invention. 
10 Compounds of formula (1) and their pharaiaceutically acceptable salts have SHTjc 

receptor antagonist activity and are believed to be of potential use in the treamiem or 

prtqjhylaxis of anxiety, depression, migndne. anorexia, obsessive compulsive disorders. 

Alzheimer's disease, sleeqi disoriers. bulimia, panic attacks, withdrawal from drug abuse. 

schizophrenia and/or disorders assocUted widi spinal trauma and/or head injuries. 
15 Thus the invention also provides a compound of formula Q) or a phannaceutically 

acceptable salt thereof, for use as a therapeutic substance, in particular in the treatt»ent or 

prophylaxis of anxiety, depression, migraine, anorexia, obsessive compulsive disorders. 

Alzheimer's disease, sleep disorders, bulimia, panic attacks, withtov^al fiom drug abuse. 

schizophrenia and/or disorders associated with spinal tmoma and/or head mjunes. 
20 mpresentinvcntionalsoprwidesapharmaoeuricalc<Mnpositipn.which 

coniprises a compound of formula (1) or a pharmaceuricaDy acceptable salt tiiereof. and a 
pharmaceuticallyaccq)table carrier. ' , , 

In another aspect, the imrention provides the use o^acoiiqwund of formula (lA) or 

a salt thereof: 



25 



2 3 

9 9 



(lA) 



30 wherein: 

PisaquinoIine.isoquinoline.ora5- or 6-membered aromatic heterocyclicnngcontammg 

up to three heteroatoms selected from nitrogen, oxygeft or siilphur, 
i is a itog system sdecied ftom quinoline. tetrahydroquinoline, inddine. indazole. 
beiizothiophene.indene,indane.benzothiazoleorbenzofwan: 
35 Rl ishydrogen.Ci.6alkyl.halogen.NR5R6orOR7,whereR5,R6andR^are 
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independently liydrogen or Ci.6 alkyl; and 
r2 and r3 are independendy hydrogen or C].^ alkyL 
r4 is Ci.6 alkyl. OR^ or halogen, where r8 is hydrogen or Cj-g «>d 
n is 1 or 2 or a pharmaceutically acceptable salt thereof in the manufacture of a medicament 
5 for the treatment or prophylaxis <rf anxiety, depression, migraine, anorexia, obsessive 
coinpulsive disorders, Alzheimer's disease, sleep disorders, buKmia, panic attacks, 
withdrawal from dmg abuse, schizophrenia and/or also disorders associated wid» spinal 
cauma and/or bead injuries; in particular the treatnaent or prophylaxis of anxiety and 
dqnessian. 

10 The invention further provides a method of treamjeni or prophylaxis of anxiety, 

depression, migraine, anorexia, obsessive conqiulsive disorders, Alzheimer's disease, sleep 
disorders, bulimia, panic attacks, withdrawal from drug abuse, schizophrenia and/or 

disorders associated with spinal trauma and/or head injuries, in mammals including humans, 
which comprises administering to the sufferer a therapeutically effective amount of a 
15 compound of formula QA) or a pharmaceutically acceptable salt thereof. 

A pharmaceutical composition of the invention, w4uch may be prqared by 
adrabtture, suitably at ambient temperature and atmospheric pressure, is usually adapted for 
oral, parenteral or rectal administration and, as such, may be in the fom of tablets, 
capsules, oral liquid preparations, powders, granules, lozenges, reconstiwtable powders. 
20 injectable or infusible solutions or suspensions or suppositories. OraUy administrable 
contpositions are generally preferred. 

Tablets and capsules for oral administration may be in unit dose form, and may 
contain conventional excipients. such as binding agents, fillers, taWetring lubricants, 
disintegrants and acceptable wetting agents. The tablets may be coated according to 
25 methods well known in normal pharmaceutical practice. 

Oral Uquid preparations may be in the form of. for txaraplc, aqueous or oily 
suspension, solutions, emulsions, syrups or dbdrs, or may be in the form of a dry product 
for reconstitution witii water or odier suitable vehicle before use. Such liquid preparations 
; may contain conventional additives such as suspending agents, emulsifying agents. 

30 non-aqueous vehicles (which may include edible wis), preservatives, and. if desired. 

conventional flavourings or colourants. 

For parenteral adminisffation, fluid unit dosage forms are prepared utilising a 

compound of die invention or pharmaceutically acceptable salt tiiereof and a sterile vehicle. 

The compound, depending on die vehicle and concentration used, can be cither suqiended 
35 or dissolved in die vehicle. In preparing solutions, the compound can be dissolved for 

injection and filter sterilised before fining into a suitable vial or ampoule and sealing. 

Advantageously, adjuvantt such as a local anaesthetic preservatives and buffering agents 

are dissolved in the vehicle. To enhance the stabiUty, the oonqwsition can be frozen after 
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fiUing into the vial and *c water removed under vacuum. Parenteral suspensions are 
prepared in substantially the same manner, except that the compound is suspended in the 
vehicle instead of being dissolved, and sterilization cannot be accompUshed by filtration. 
•Die compound can be steriUsed by exposure to ethylene oxide befon; suspension in a sterile 
5 vehicle. Advantageously, a surfactant or wetting agent is included in the composition to 
facilitate unifonn distribution of the compound. 

•n»e composition may contain from 0.1% to 99% by weight, preferably firan 10 to 
60% by weight, of the active material, depending on the method of administration. 

Hie dose of tfte oonipound used in the treatment of the aforementioned disorders 
10 will vary in the usual way with the seriousness of the disoiders, tiie weight of tije sufferer, 
and otiier similar factors. However, as a general guide suitable unit doses tnay be 0.05 to 
1000 mg. more suitably 0.05 to 20.0 mg, for example 02 to 5 mg; and such unit doses may 
be administered moie tiian once a day, for example two or ti»ree a day, so tiutt the total 

daay dosage is in the range of about 0.01 to 100 mg/kg; and such therapy may extend for a 

15 number of weeks or months. 

The following Examples illustrate tiie preparation of compounds of die invention. 
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Description 1 

5-Nitrobenzo[b]thiophene (Dl) 

5 Ethyl 5-mtiobenzorblthiqphcnecarboxylate was pit^ 

conesponding acid as described by S. Rossi and R. Tiave (O Fannaco - Ed. Sci.. 1960. 15, 
396). 5-Nitrobena)[b)thiophenecaTboxylic acid (4.32 g. 19.4 nunol) was heated with 
cqpp«P<wder (1.2 g. activated by heating for several hours at 160°C in vacuo) in 
quinoUne (25 ml) at 180-190»C for 2h. After cooling, the mixture was diluted with ether 

10 and washed thoroughly with 5N hydrochloric acid. The organic phase was dried and 

evaporated, and the crude product was reciystallised &om ether to give the title compound 
(3.24 g, 77%), m.p. 142-145*»C 

NMR (CDQs) 6: 7.52 (IH. d, J 6). 7.68 (IH, d. J 6). 8.00 (IH. d, J 8), 822 (IH, dd, 
15 J8.2),8.74(lH,d.J2). 

Description 2 

5.Anunobenzo[b]thiophaie (D2) 

20 Hydrazine hydrate (85% aqueous solution. 2 ml) was added portionwise to a suspension of 
Raney nickel (025 g) and 5-nitrobenzorb]thipphene (Dl) (1.79 g. 10 mmol) in ethanol 
(50 nd). with shaking. After 0.5hai room teniperatnre a fiirtiier portion (0^ ml) of 
hydrazinesolurionwasaddedandthemixturewasheatedunderrenuxfar0.5h. The 
cooled reaction xnixturc was fflteied through kieselguhr and tiie filtrate was cvapomed in 

25 vacuo. TTie residue was reciysiallised from etiMa/petrol to give ttie tide conapound (1.18 g. 

79%),m.p.70-72*C 

NMR (CDa3) 8: 6.79 (IH, dd. J 8. 2). 7.10 (IH, d, J 2). 7.15 (IH, d. J 6). 7.39 (la d 
J6),7-63(lH.d.J8). 



30 



35 



Description 3 
S-Aminmndene (D3) 



5-Nitroindene was prepared by die metiiod of P. Wan « at. {J. Org. aem., 1989. 54, 
1354), btitTfriA chloiobenzeni replacing toluene for the final dehydration step. A mixmre 
<rf 5.nitroindene (0-76 & 4.7 mmol), anhydrous tin (11) chloride (5.4 g) and etiianol 
(100 ml) was heated under reflux for 3.5 h, then poured onto ice and extracted with 
dichloromethane/raF. The aqueous phase was basified witii dilute ammonia and extracted 
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again with dichlommcthancmff. The organic cxmct was filtered through kieselguhr. 
dried and evaporated, and the residue was dissolved in dichloiomethane. filtered again and 
cvapoiated to give the tide coinpound (0.44 g. 71%) as a gummy soUd. 

NMR (CDQS) 6: 3.30 (2H). s). 3.52 (2H. bioad s). 6 J5 (2H. m). 6.78 (2H. m). 7^ 
(lH,d,J7). 



5 



10 



25 



Description 4 

l,l-Dimethyl-5-anun<riiidene (D4) 



1 1 .Dimethyl-5-nitroindene was piepared by the method of Wan et aU as modified m 
riescription 3. using 33-diraethyl-6-nitn>-l-indanone (J. G. Smith and M. P. and M. P. 
Massicotte. Org. Prep. Pioc. Int.. 1978. 10. 123) as starting material A mixture of 1 .1- 
dimethyl-5-nitrDindene (0.47 g. 2.5 mmol) tin (IT) chloride (2.87 g) and cthanol (50 ml) was 
15 heatedunderrefluxovemight. Themixturewaspouiedontoiceandextractedwith 

dichloiomethane. TTie aqueous phase was then basificd with dilute ammonia and extracted 
with dichlon»nethane/rHF. The organic extract was washed with water, dned and 
cvapoiated to give the title compound (0.24 g, 61%) as an oU. * 

20 NMR (COaS) 8: 1.28 (6H. s). 6.35 (IH. d. J 6). 6.52 (IH. d, J 6). 6.55 (IH. dd. J 
8.2). 6.68 (IH, d. 1 2). 7.09 (IH. d, J 8). 



DescriptioDS 

S-Aminobehzothiazde 0)5) 



5-Nitrobenzothiazole was prepared by the method of I. Spider and Prijs (Helv. Chim. 
Acta 1950 33 1429). To a suspension of S-nitiobenzothiazole (0.13 g. 0.72 mmol) and 
Raney nickel (0.025 g) in ethand (5 ml) was added hydnmne hydnue (0.25 ml) in small 
portions. THe mixwre was then heated under leflux for 75 mins. cooled, filtered thiough 
30 Kieselguhr and evaporated. Heresidue waschromaiogiaphedonsiUcagel(7g)eluted 
with 2% methanol/dichloromethane. to give the title compound (27 mg. 25%). 

NMR (CDa3) 6: 3.9 (2H. broad), 6.88 (IH. d, J 8). 7.41 (IH. s). 7.71 (IH. d, J 8). 
8.92 (1H.S). 
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DescriptiMi 6 
S-Aminobenzofuran (D6) 

5 5.Nitobenzofuran was prepared from 5-nitro-2-benzofuiBncari)oxyUc add by the method of 
H. Bienmeycr et al (Helv. Quia Acta, 1948. 21. 75). The nitpobenzofman (0.24 g. 1.47 
mmol) was reduced with Raney nickel (0.04 g) and hydrazine hydrate (85% aq. solution. 
0.4 ml) in edianol (10 ml) according to the procedure of Description 2. Further hydrazine 
hydrate and Raney iridcel were added and reflux continued as requhed to obtain complete 

10 reaction. The initial crude product was taken up in dichloiomethane, filtered and 
evaporated to give the tide compound (0.16 g. 82%) as a dark, rather unstable oil 

NMR (GDQS) 6: 3.3 (2H. bioad). 6.61 (IH. d, J 2). 6.68 (IH, d. J 8). 6.85 (IH, s). 
7.32(lH,d.J8).7.55(lH.d.J2). 



15 



25 



30 



35 



Description 7 

l.MethyI-5-nitrolndoIlne (D7) 



To a stirred suspension of sodium hydride (0.35g. 12.15 mmol) in dimetiiylfomuunide 
20 (5 ml) at QOC, under nitrt)gen, was added 5-nitroindoline ag. 12.19 mmol) in 
dimethylformamide. After stirring for 03h. iodomethane (0.8 nil; 12.9 mmd) in 
(fimediylformairnde (10 ml) was added, and stirring was continued far 3h. Tlie reaction 
nuxuire was tiicn quenched widi water, and poured onto excess water widi stirring, 
nitration afforded die tide compound (2.18g. 99%). 

NMR (CaXB) 5: 2.91 (3H, s). 621 (IH. d). 7.89 (IH, m), 8.09 (IH, dd). 
Description 8 

5-Amino-l-methyIindoIine (D8) 

A mixture of tiie nitroindoline (D7, 1.5g, 8.4 mmol) and 5% palladium on charcoal in 
edumol C70 nil) was hydrt^genated at 60 p.s.i. (4.14xl05 Pa) at room temperature for 2h. 
Removal of die catelyst by fdtration followed by evaporation of die solvent gave die tide 
compound (I.27g, 98%). 

NMR (CDC13) 6: 2.67 (3H. s). 6.38 (IH. d). 6.5 (IH. d). 639 (IH, s). 
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Description 9 

3-Pyridyl Isocyanate (D9) 

TT,etWecompound^I^»singapn>ceduresinuh^ 
5 Trifonov fiLfil Helv. ChmActa. 1987, 20. 262. 

Description 10 

(.Trifluoroacetamidoquinoline (DIO) 
,0 To . sduaon frrainoqutaoltoe (Mj, 69 mind) in cblon*»m (200 «a) »^.d<W 

d«pwl« vri* stetog. The =ton»e sdn»I « -nKen. «mper«« to 
e^nmallysctaM. m reside was panWonedbeween 5% m«h»oVch^ 

nOOO ml) »»1 '"W (500 "^^il^ ''>^ ™' "''^ '"^ ^^^^ 



SSIS^'iLBiido-lASAtemliydroqaiiiolta^ 
S„o™i4o^(P9)(.«8.«n»«*)inn«d«»I(7»na^ 

«as Kpmled and dried (N.2SO4). iillerea and evapomed to dryness. Hajh 
chnJ««n^hy m TLC silie. «d etadns wid, n«««nol/dicUomm^ 

30 title compound (6.5g, 39%). 

NMR(CDa3)8: 1.95(2H.U8).2.75(2H U8) 3.31 (2H,t.J8).6.44(lH.d.J 
nX7.08(lH:d. J 12), 7.15 (IH. s). 7.60.7.78 (IH. br s). 



35 



40 



frTrifluaxoacc«inddo.U.3.4-tctnAydxoquinoline (Dll) (UPg. 5.3 nunol) and40% 
aqueous formaldehyde solution (4.0 tnl. 53 nnnol) was hydiogenated at atmosphcnc 



-12- 



wo 94/14801 PCT/EP93/03666 

pressure and ambient terapeature in cthanol (80 ml) over 10% palladium/charcoal catalyst 
(0.5g) for 20 hrs. The mixture was filtered through kieselguhr and the filtrate evaporated to 
dryness. Hash chromatography of the residue on TLC silica gel eluting with 0-2% 
methanoVdichloromethane gave the title compound (P12) (Ulg, 89%) as an <mL 

^ NMR (CDQa) 8 : 1.91-2.03 C2H. m). 2.75 (2H. t. J 7). 2.89 (3H. s). 3.22 (2H. t. J 7). 
6.51 (IH. d. J 10). 7.14-7.21 (2H, m). 7.60-7.72 (IH. br s) 

Description 13 

10 6-Ainino.l-methyH,23,4-tetrahydroquinoline(D13) 

l.Methyl-6-trinuoroacetamido-U3.4-tetnihydroquinoline (P12) (1.21g, 4.7 mmd) in 
edtanol (SOnd) was heated under reflux with 10% aqueous sodium hydroxide solution 
(4 ml, 9.4 mmol) for 4 hrs. The mixture was evaporated to dryness and the residue 
15 partitioned between water and dichloromethane. The organics were separated and dried 
(Na2S04). filtered and evaporated to dryness to give the title compound (D13) (0.74g. 
97%) as an oil 

NMR (CDQa) S : 1.91-2.03 (2H, m), 2.72 (2H. t. J 7), 2.80 (3H. s), 3.10 (2H, t, J 7). 
20 3.20-3.32 (2H, br s), 6.40-6.52 (3H, m). 

Example 1 

N'.5.(Bena>Ib]thlenyi)-N'-(3.pyridyl)urea 

25 A suspension of l.l'-carbonyldiimidazole (1.295 g. 8 mmol) in dichloromethane (40 ml) 
was cooled to 0"C and a solution of aminobenzothiophene (02) (1.12 g, 7.5 mmol) in 
dichloromethane (40 ml) was added. The mixture was stirred at 0.»C for 15 min, then 
solvent was removed in vacuo and replaced by dimetiiylformaniide (30 ml). 3- 
aminopyiidine (0.705 g, 7.5 rmnol) was added in dimethylfonnamide (10 ml) and the 

3b mixture was heated at approx. 120«Cforlh. After cooling the mixture was poured into 
water and the precipitate was filtered off. washed with water and dried. 
The crude product was recrystallised from dimethylsulphoxide/waier in two crops, the 
second crop being desbed piodua. This material was recrystallised again in the same 
manner to give the ride compound (1.03 g. 51%). m.p. 217»C (decon^.). 



35 



NMR (D6-DMS0) 5: 7.34 (IH. m). 7.38 (IH. dd, J 10.2). 7.62 (la d. J 6). 7.74 (IR d. 
J 6). 7.90 (IH. d, J 10). 7.98 (IH. d. J8). 8.13 (IH. d, J 2). 8.21 (IH. broad s). 8.63 (IH. 
biDads).8.91(2H,d.J8). 
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Found: C. 62.47; H, 4.13; N. 15.45% 

C,4Hi 1N3OS requires C, 62.43; H. 4.12; N, 15.60% 

Found: M+ 269 C14H1 1N3OS requires 269. 



10 



5 Example 2 

N.(5.lBdenyl).N'-(3.pyridyl) urea 

A solution of niootinoyl azide (0^9 g. 4 mmol) in toluene (1 0 ml) was heated under reflux 
for 2h, then cooled and a solution of aminoindenc (D3) (0.44 g, 3.36 mmol) in 
dichlwnnethane (10 ml) was added. The mixture was stined overnight at room 
temperature. Addidonof a litaepctTol(bp.60-80«>Q caused formation of a preapitate. 
whichwasfUtcredoffandwashedwidipetiol. The crude product was chromotographed 
on silica gel (50 g) eluted with 5% tncthanoVdichloromethane. Huted product was 
lecrystalUsed from dichloromethanc/petrol to give pure title compound E2 (0.35 g, 41 J%), 
15 m.p. 161-163°C 

NMR (D6-DMS0) 8: 3.37 (2H. s). 6.73 (IH. d. J 6). 6.92 (IH. d. J 6). 7.20 (IH. d, J 7). 
7.32 (IH. m). 7.39 (IH. d. J 7). 7.61 (IH. s). 7.69 (IH. d. J 7). 8.19 (IH. d. J 5). 8.61 (IH. 
s). 8.78 (1H.S). 8.84 (1H.S). 

Found: Mn51 Ci5Hi3N30requires251. 
Example 3 

N.(l,l-DimethyI-5.indenyl).N'.(3.pyridyl)urea 



20 



25 



A solution of nicotinoyl azide (PJIS g. 1.7 mmol) in toluene (5 ml) was heated under reflux 
for 2h, tiien cooled and a solution of aminoindene (D4) (0.24 g, 1.5 mmol) in 
dichlotomethane(5inl)wasadded. The mixture was stined ovemigbt at room 
temperature, tiien dichloromethane, was removed under vacuum and petrol was added. 
30 causingti»epiodu«toseparatcasanoil Solvent was removed and UieoU was tnturated 
withetiier. Evaporation m vacmo gave a solid foam. The crude product was 
chiomatographed on siUca gel (12.5 g) eluted witii 2 - 4% methanol/dichlorometiume. 
Buted piodua was rccrystamsed from dichloromethane/petrol to give die tiUe coii^ 

(0.18 g, 43%). mp. 150-155'C 

NMR (CDQS) 8: 1.24 (6H. s). 6.35 (IH. d. J 6). 6.49 (IH. d. J 6). 7.06 (IH. d. J 8). 
7.18 (2H. m). 7.29 (IH. s). 7.80 (IH. s). 8.02 (IH. d. J 8) 8.16 (IH. s). 8.18 (IH, d. J 5). 
8.34 (1H.S). 
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Found: C, 72.41; H. 6.28; N. 14.91% 
C17H17N3O requires C, 73.10; H, 6.13; N, 15.04% 
Foun± M+279 CnHnNsO requires 279'. 

5 

Example 4 

N-(5-Benzothiaw)Iyl)-N'.(3-pyrldyI)urea 

A solution of uicotinoyl aride (29 mg. 0.2 mmol) in toluene (1 ml) was heated under reflux 
10 for 2h. then cooled and a sohition of aminobenzo-thiazole (D5) (27 mg. 0. 18 mmol) m 
dicMoiomethane (1 ml) was added. The mixture was stirred at room temperature for Ih, 
then the precipitated product was filtered off. washed with petrol and dried in vacuo to give 
the tide compound (31 mg, 64%). mp 206-21 1 °C 

15 NMR (D6-DMS0) 6: 7.35 (IH. m). 7.50 (IH. d. J 8). 7.99 (IH, d. J 8). 8.08 (IH. d, J 8). 
8.21 (IH. d. J 5). 835 (IH. s). 8.64 (IH. s). 8.98 (IH. s). 9.10 (IH. s). 9.49 (IH. s). 

HPLC analysis indicates 89.7% purity. 
Found: M+ 270 Ci3Hi()N40S requires 270. 

20 

Exam|rie5 

N-(5-Beiizofuryl)-N'-(3.pyridyl)urea 

A solution of nicotinoyl aiide (0.19 g. 1.28 mmol) in toluene (5 ml) was heated at 100«C 
25 for 2H. then cooled and a solution of 5-aminoben2ofuran (D6) (0.16 g. 1.2 mmol) in 

dichloromethane(5ml)wasadded. TT,e mixture was stirred overnight at room tenipeiature 
and die precipitated product was fUteredofif. washed with petrol and dried. THecrude 
product wasieciysuDised fhHndicUoromethane/niethanol to give the title coinpound 
(0.17g.56%).nv.l59-162''C 

NMR (D6-DMSO) 5: 6.94 (IH. d, J 2). 7,30 (2H. m). 7.52 (IH. d, J 8). 7.83 (IH. d. J 2). 
7.95 (IH, s). 7.97 (IH, d. J 2). 8.20 (IH, s). 8.62 (IH. s). 8.86 (2H. d. J 5). 

Found: C. 65.78; H, 4.41; N. 16.60%; C14H1 1N3P2 requires C, 66.40; H. 4.38; N, 



30 



35 16.59%. 

Found: M+253; C14H1 1N3O2 requires 253. 
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Example 6 

N-(l-MethyI-5.indolinyl).N'.(3-pyridyI)ureadlhydrochIoride 

To a solution of the aminoindolinc P8) (1 21 g; 8.58 mmol) in diy dichloromethane (20 ml) 
5 at QOC was added triethylaminc (1 .3 ml). After stiiring for O^h, a 12.5% solution of 
phosgene in toluene (10.2 ml, 1 1.79 mmol) was added and stirring continued for 0.5h. 
Triethylamine (2.63 ml) was then added and after anodier 0.5h, a solution of 3- 
aminqpyridine (0.8g; 8.5 mntol) in dry dichloiomedume (10 ml) added andtheteactioB 
mixtaie left for 2h ai room temperature. Sevaal drops of aqueous sodiuna hydKoide in 

10 water (5 ml) was added to the reaction mixoire which was vigorously stined for 0.5h. The 
leaction mixmre was diluted with water and extracted with dichloromethane. The 
combined organic extracts woe washed with brine, dried over sodium sulphate and 
evaporated to dryness. Oromatography on silica using dichloromethane as eluant afforded 
the tide compound (1.39g, 60%) which was converted to the dihydrochloride salt using 

15 hydrogen chloride in ether/ethanol. mp 252*>C. 

NMR (D6 DMSO) 6: 3.21 (3H. s), 3.32 (2H, m), 4 (2H, m), 7.42 (4H. m). 7.9 (IH, 
m), 8.35 (2H,m), 9.08 (1H,S). 
. m/z (E.I.): 268 (M+) 

20 

Example? 

N.5.(BenroIblthlenyl).N .(2-methyl^qulnolyl) urea 

nie tide compound was prepared from 2-metf>yl-4-aminoquinoUne, l,l*-catbonyl 
25 diiinida2oleand5-aminobenzoIblthiophene(D2)in46%yiehi,m.p.llO-115"C 

NMR (DMSO) 5: 2.61 (3H. s). 7.39 - 7.48 (2H, m). 7.58 - 7.63 (IH, t. J = 6). 7.7 - 7.8 
(2H, m), 7.89 - 7.98 (2H. m). 8.17 - 8.21 (3H. m). 9.22 (IH. s), 9.45 (IH. s). 

30 Example 8 

N.(3-Pyridyl).N/-(6-qulnolinyl) urea dihydrochloride 

A solution of 6-aininoquinoline (0 Jg, 0.30 niM) in dichloromethane (4.0 ml) was added 
dropwise to a solution of 3-pyridyl isocyanate (D9), prq)ared fiom 3-pyridinecarbbnyl aade 
35 .(0.55g, 0.37fpM)in wluene(5.0nil).atroomtcmpeni^ The reaction mixture was 
• " ' stirred fw i Sh, then cooled, and the precipitate coUectcd by filtration to give the crude 
product (0.91g; 99%). This was dissolved in hot ethanol and ethereal hydrogen chloride 
added to afford the tide compound as its dihydrochloride salt (1.0g, 85%) m.p. 215-220O. 
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NMR (d6-DMS0) 8: 7.01 (IH. t. J=6Hz). 7.20-7.38 (2H. m). 7.41-7.54 (2H, m). 7.88- 
8.03 (IH. m). 8.28-8.39 (IH. m). 8.45-8.60 (IH. m). 9.06-9.16 (IH. m). 9.71 (IH. s) 10.55 
(1H.S). 

5 

Found: C, 51.67; H 4.07; N, 16.02% 

Ci5Hi2N402Ha2/3 H2O requires: C 51.60; H. 3.85; N, 16.04% 
Example 9 

10 N-(3-Pyridyl)-N/.(3-quinoIinyl)ureadihydrochloride 

•me tide compound was prepared in 82% yield ftom 3-aimnoquinoline and 3-pyridyl 
isocyanate (D9) using a procedure sinailar to tliat in Example 8. m.p. 180-3«>C 

15 NMR (d6-DMS0) 8: 7.60-7.97 (2H, m). 7.98-8.10 (IH. m). 8.10-8.28 (2H. m). 8.30-8.68 
(2H, m). 8.75-8.96 (IH. m). 9.05-9.33 (2H. m). 10.70 (IH. s). 1 1.00 (IH. s). 
Found: M+ 264.1011 C15H12N4O requires: 264.0991 

Example 10 

20 N-(2.Methyl.4.quinolinyl)-N/.(3.pyridyl) urea dihydrochloride 

m title conqwund was prcpmd in 46% yidd from 4.amino.2-methylquinDline and 3- 
pyridyl isocyanate (D9) using a procedure similar to that described in example 8. except 
that cWorofom> was substituted for dichloromethane and the whole was heated under reflux 
25 for Ih instead of bdng stirred at room tenveratine- 

NMR (d6-DMS0) 6: 2.89 (3H. s). 7.78-7.79 (2H. m). 8.08 (IH. t, J=8 Hz). 8.16-8.26 
(IH. m). 8.27-8.39 (IH. m). 830-8.84 (IH. m). 9.00-9.18 (IH. m). 1126 (IH. s). 1220 
(1H.S). 

30 

Found: C34.62; H.4.54; N.15.82; Q 19.78% 

Ci6Hi4N40.2Ha.0.15H20 requires: C54.31; H.4.64; N.15.83; Q 20.04% 
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. Example 11 

N.(3.Pyridyl).N'-(5-quino!inyl) urea dihydrochloride 

5 mtiaecomp(>undwasi«epaiedin67%yieldftxnn5-aininoquinoIm^ 
isocyaiutte(D9)ttsingapioceduiesimilartothatinE«nv • 

NMR (dfi-DMSO) 8: 7.85-8.10 (4H. m), 8.27-8,48 (2H. m) 8.49-8:65 (IH. m) 9.07-9.30 
(2H. m). 939-9 J8 (IH. m). 10.40 (IH, s). 1 1.30 (IH, s). 



10 



Found: C 54.17; H. 4. 15; N. 16.48; 020.98% 

Ci5Hi2N40.2Ha requires: C 53.43;H. 4.18; N. 16.61; Q. 21.03% 



Example 12 

15 N.(3.Pyridyl).N'.(8.quinolinyl) urea dihydrochloride 

The tide compound was prepared in 81% yield from 8-aminoquinoUne and 3-pyiidyI 
isocyanate (D9) using a procedure simUar to that in Example 8. in.p. 200-2OC 

20 NMR (d6-DMS0) 8: 7.50-7.83 (3H. m). 7.94-8.17 (IH. m). 8.30-8.75 (4H. m). 8.87- 
9.08 (la m). 9.20-938 (IH. m). 10.(» (IH, s), 1135 (IH, s). 

Found: C. 53.37; H. 4.23; N 16.57; 20.80% 

C,5Hi2N40.2Ha requires: C 53,43; H. 4.18; N. 16.61; Q. 21.03% 

25 

Example 13 

N-(5-IndanyI).N'(3-pyridyl) area 

•n,e tide compound «^ prepared in 56% yield from S-aminoiiKiane and nicotinoyl azide 
30 using a procedure similar to that for Example 2. m.p. 197-199' C 

NMR(D6-DMSO)8: 2.00 (2H. m). 2.61 (4H. m). 7.15 (2H,m). 730 (lH.m). 739 (IH. 
s). 7,94 (la d. J 8). 8.18 (IH, d. J 8). 861 (IH. s). 8.65 (la s). 8.78 (IR s) 

35 Found: C. 71.33; H. 6.17; N. 16.84% 

C15H15N3O requires C 71.13; H. 5,97; N. 16.59% 
Found: M+ 253 C15N15N3O lequma 253 
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Example 14 

N-(3.I»yridyl).N'-(6.(l-mettiyI-U^/l-tetrahydro)quinolinyI)urea 

The title compound was prepared as in the method of Example 2 fran 3-nicotinoyl azide 
5 and 6-amino-l -methyl-U3.4-tetrahydroquinolinc (D13). ReaystalUsation of the soUd 
obtained from methauoVetbyl acetate gave the title compound (0.85g. 66%) as a white 
oystalUne solid HLp. 174-6" C 

NMR (DMSO-de) 5: 1.82-1.93 (2H. m), 2.68 (2H, t. J 7). 2.79 (3H, s), 3.11 (2H, t. J 7). 
10 6.51 (IH. d. J 10), 6.99-7.08 (2H, m). 7.23-7.31 (IH. m), 7.89-8.07 (IH; m). 8.12-8.17 
(IH. m). 8.31 (IH, s), 8.55 (IH, s). 8.69 (IH, s) 

Found: C, 67.69; H, 6.44; N, 19.71% 
C16H18N4O requires C, 68.06; H, 6.43; N, 19.84% 

15 

Example 15 

N-(l.niethyi-5-indawilyl).N'-(3-pyridyl)nrea 

n»e title compound was prepared in 93% yield ftom l-methyl-5-aminoindazole and 
20 nicotinoyi azide uang a procedure nmilar to that for Exanqile 2, m.p. 200** C 

NMR (D6-DMSO) 5 : 4.01 (3H. s), 7.26-7.40 (2H. m), 7.57 (IH, d. J 8), 7.88-8.00 (3H. 
m), 8.18 (IH. d. J 4), 8.61 (IH, d. J 3). 8.80 (IH, s), 8.85 (IH. s) 

25 Found: C, 62.84; H, 4.89; N, 26.06% 

C14H13N5O requires C, 62.91; H, 4.90; N, 26.20% 
Found: M+ 267 C14H13N5O requires 267 

Example 16 

30 N-(3.Methy^5-benlo[b)thienyl)-^P-(3-pyridyI)urea 

A solution of nicotinoyi azide (1.06g, 72mnK>\) in dry toluene (40nil) was heated under 
reflux for 2h, then cooled. A solution of 5-anrino-3-nncthylbenzo[b]thiophene (N.B. 
Chapman, K.aaike and S J^. Sawhncy. J.ChemSoc (C), 1968. 518; l.lSg, 7.2 mnwl) in 
35. . diy dichloromethane was added and the mixture was stirred ovanijg^t at room temperature. 
The precijritate was filtered off, washed with petrol and recrystallised from 
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dichloromethane/methanoVpettDl. to give the title compound (1.64g, 80%). 
mp.2023-203.5*C 

Found: C 63J8; H, 4.75; N. 14.78% 
5 C15H13N3OS requires: C. 63.58; H, 4.62; N, 14.83% 

NMR (d6-DMS0) 8: 2.32 (3H, s). 7 J8-7.4 (3H. m). 7.85 (IH. d, J=8). 7.97 (IH. d. J=8). 
7.99 (la 5), 8.1 8 (IH. d, j=5). 8.61 (IH. d. J»2). 8.88 (Ift s). 8.95 (IH, s). 

10 Example 17 

N.(WV!ettiyl.5-bena>Iblthienyl).N'.(3.pyridyI)urea 

The tide compound was prepared by a similar method to that described in Example 16. 
starting ftom nicotinoyl azide (0.105g, 0.68 mmol) and5-amino-2-methyl 
15 benzo[b]thiophene(0.11g.0.67mmol). The predpitate was fUtered off, v«ishedwidi petrol 
and dried in vacuo to give the title compound (0.15g, 79%), mp 178-1 82**C 

Found: C 63.24; H, 4.73; N, 14.97% 
C15H13N3OS requires C 63.58; H, 4.62; N, 14.83% 

20 

NMR (d6-DMS0) 5: 2.54 (3H. s). 7.08 (IH. s). 7.25-7.35 (2H. m), 7.74 (IH, d. J=8), 
7.93-7.98 (2H. m), 8.19 (IH. d, J=5). 8.61 (IH, s), 8.88 (2H. s). 

Example 18 

25 N.(4.Methyl-5.benK)Iblthienyl>-N'-(3-pyridyl)urea 

This compound was prepared by the method of Example 17, starting from nicotinoyl azide 
(95mg. D.65mmol) and S-amino^methylbenzofblthiophene (O.lOSg, 0.64 mmol). Yidd 
0.15g, 83%. mp -200'C (phase change). -300*C (sublimation). 

30 

Found: C 63.37; H, 4.66; N, 14.97% 

C15H13N3OS requires C. 63.58; H. 4.62; N, 14.83% 

NMR (d6-DMS0) 6: 3.37 (3H, s). 7.32 (IH, dd, J=8.5). 7.54 (IH. d. J=6). 7.65 (IH, d. 
35 J=8), 7.76 (IH. d, J=6). 7.79 (IH. d, J=8), 7.98 (IH, dm, J=8), 8.18 (IH, d, J=5). 8.28 
(la s), 8.62 (IH. d. J=2). 9.1 1 (IH, s) 
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Example 19 

N.(5.BenzolblthienyI).N'.(3.inethyl-5.isoxazoIyl)urea 

To a solution of 1 .1 'K:arbonyldiimidazole (O.Slg. 5mmol) in dry dichloromethane (25ml) at 
0»C was added a solution of 5-aminc^3-methyUsoxazole (0.44g. 4.5 mmol) in dry 
chloron«.thane(25rnl).mtnixwrcwasstirrcdforlhatO-CSobentwasth^ 
evaporatedi«vac«.andiepla«dbyiydimethylforrnatmde(25ita). S-AuunobenzoW 
thiXhene (0.67g, 4.5mmol) in dimethylfonnamide (5ml) was added and tte mixture was 
heated at 120»C for. Ih. After coofing. the mixture was poured into water and the 
precipitatewasfUteredoff,washedwithwateranddrie4 Tl« crude product was exoacted 
!vith ethanol fm a Soxhletappaiafs) and the cooled ethanoHc extract was filtaed and 
evaporated. Hie residue was chromatographed on silica gel eluted witii 5% 
n«thanoVdichloromethane and the first-eluted material was recrystallised from 
dichloromethane/petroltogive the titie compound (0.11g. 9%). mp>178«C(decomp.) 

Found: Q 57.41; H, 4.21; N, 14.87% 

C13H1 1N3O2S requires C. 57.13; H. 4.06; N. 15.37% 

NMR (d6 - DMSO) 5: 2.17 (3H. s). 5.98 (IH. s). 7.37 (IH. dd. W). 7.43 (IH. d. J«5). 
7.25 (IH. d. J=5). 7.92 (IH. d. J-8). 8.10 (IH. d. J=2). 8.95 (IH. s). 10.11 (IH. s) 

Example 20 

N.(5.Beii2oIb)thlenyl)-N'.(3.methyI.5.isothiaw)lyl)iirea 

•nus compound was prepared by a similar method to ti»at described in Exarr^le 19. starting 
ftom 5-aminc^3-methyUsotiuazole hydrochloride (0.45g. 3mmol). carbonyldmmdarote 
(0 53g 3 3mmol) and 5-aminobenzoIb]thiophene (0.45g. 3mmol). Triethylamme (0.42ml; 
3mmoi) was added to the solution of isothiazole hydrochloride before adding to the 
caibonyldiimidazole solution. After addition to water, the cmde product was washed with 
water, dried, and recrystallised ftom dichloiomeflumc/ethanol to give the title compound 
(0.64g.83%),mp.221.224»C 

R)und: C. 54.17; H. 4.00; N. 14.20% 

C13H1 1N3OS2 requires: C 53.96; H. 3.83; N. 14.52% 

NMR (d6-DMS0) 8: 2.30 (3H. s). 6.68 (IH. s). 7.39 (IH. dd. J=8.2). 7.43 (IR d. J=5). 
?!?r(ia<i.J=5).7.92(lH.d.J=8).8.12(lH.d.J=2).9.22(lH.s).10.38( 



20 
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Pharmacological data 

[3H]^esuIergine binding to cat S-HTic clones expressed in 293 ceUs in vitrt, 

5 Evidence from the literature suggests that 5-HT2C antagonists may have a number 

of therapeutic indications including the treannent of anxiety, migraine, depression, feeding 
disoxders and obsessive compulsion disorders. (Cumm and Kennett. 1990; Fozaid and 
Ciray. 1989) and Alzheimer's Disease (Uwlor. 1989. J. Aich. Gen. Psychiat VoL 46 

p.542). . ' . 

10 Tbe affinity of test drugs for the 5-11X20 binding site can be detenmned by 

assessing thdr ability to displace l3H]-mesuleigine from 5-HT2C clones expressed m 293 
cells (Julius era/.. 1988). Hie method employed was similar to that of Pazosetal. 1984. 

The cells suspension (50ml) was incubated with [3H].mesulergine (0.5nM) m Tns 
HQ buffer (pH 7.4) at 370C for 30 minutes. Non-specific Hnding was "^"red in the 

15 prescnceof mianserin (10-6M). Tenconccntrationsof test drug (3 x 10-9 to 10-*M final 
concentration) were added in a volume of 50ml. The total assay volume was 500mL 
Incubation was stopped by rapid fil«»tion using a Brandel cell harvester and ladioacttvity 
n«asuied by scintillation counting. The IC50 values were determined using a four 
parameter logistic program (DeLean 1 978) and the pKi (the negative logarithm of the 

20 inhibition consumt) calculated from the Cheng Ptusoff equation where: 

Ki=IC50 
1+C 
Kd 



25 



30 



Kj s inhibition constant 

C = concentration of t3Hl-mesuleifine 

Kd - Affinity of mesulergine for 5-HT2C binding sites. 



Curzon. G.A. and Kcmiett, G.A. (1990). TIPS. Vol. 1 1. 181-182. 
Fozard, J.R. and Gray, J.A. (1989). TIPS. VoL 10. 307-309, 
Pazos, A. et al (1984). Eur. J. PhannacoL, 106, 531-538. 
35 Julius et al. (1988) Science 241. 558-564 

DeLean A. Munson PJ.. Rodbaud D (1978) Am. J. Physiol 235. E97-E102. 

Results: Tbe compounds of examples 1 to 15 had a pKi of greater than 6. 



-22- 



wo 94/14801 



PCT/EP93/03666 



Reversal ofMCPP'induced Hypolocomotion 

Adminimtion of m-(chlorophenyl)piperazine (mCyP) to rats induces 
hypolocomotion (Kennett and Cuizon 1988. Luckie et al 1989) as seen with the related 

5 drug l-(m-trifluoromethylphenyI)piperazine (TFMPP) (Lucid and Frazer 1982, Kennett and 
Curzon 1988). This effect was blocked by the non specific 5-Hr2c/5-HT2 receptor 
antagonists mianserin, cyproheptadine and metergoline and perhaps by mesulergine. It was 
not blocked by the 5-HT2A receptor antagonists ketanserin and ritanseiin at lelevant doses 
(Kennett and Cxsim^ 1991) nor by antagonists of S-HTia, 5-HTib, 5-HT3, 02 

10 adrenoceptorsordopamineD2Teceptors. n»c effect of mCPP is therefore consideied 10 
be mediated by 5-HTic receptors (Kennett and Cunon 1988) as confirmed by subsequent 
studies (Lucki et al., 1989). Since mCPP causes hypolocomotion when infused into the 
cerebral vennides this effect is probably cenoally mediated (Kennett and Curzon 1988). 
mCPP-induced hypolocomotion was measured in automated locomotion cages of 

15 dimensions 56 cm long x 16V4 cm wide x 25.cm high and made of black perspex. Two 
photobeams traversed the width of the cages at either end at ground leveL Sequential 
breaking of tiicse beams allowed the measurement of cage transi^ 

Male Sprague Dawley rats (200-250g) (Chaiies River) were housed in groups off 
six. They were given drags orally Ih pretest and 40 mins later mCPP CI mg/kg i.p.). After 

20 a further 20 min diey were placed in individual automated cages in groups of fourunder red 
light in an adjacent room. After 10 min the test was terminated. Reversal of 
mCyP-induced hypolocomotion was conadered as evidence of in v/vo central 5-HT2C 
Tecq>ior antagcmist piuperties. 

25 Kennett, GA., Curron, G., (1988). Brit J. PharmacoL 94, 137-147. 
Kennet G.A., Curzon, G., (1991). BritJ. Pharawcol. 103, 2016-2020. 
Lucki, 1., Frazer, A., (1982) Am. Soc. Neurosd. 8(abstr.). 101. 
Lucki, I.. Ward, M.R-, Frazer. A., (1989). JJ»haimacol. Exp. Therap. 249, 155-164. 

30 Result: The compound of Example 1 had an ID50 of 20.3 mg/kg p.o. 
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CLAIMS. 

1. A compound of formula fl) or a salt thereof: 



2 3 



(I) 



P is a quinoUne. isoquinoline. or a 5- or 6-Tnembered aromatic heteroc7cUc ring containing 
10 up to three heteroatoms selected from nitrogen, oxygen or sulphur, 

J is a ring system seleaed from quinolinc. tetrahydroquinoUne, indoline. indazole, 

benzothiophene. indene, indane, benzothiazole or benzofuian; 

Rl is hydrogen. Ci.6 alkyl. halogen. NR5r6 or 0R7, where r5. r6 and r7 are 

independenfly hydrogen or Ci_6 a^M: 
15 r2 and r3 are independently hydrogen or Ci.6alkyL 

r4 is Ci.6 alkyl, OR* or halogen, where R* is hydrogen or Ci.6 alkyl; and 

nislor2; 

provided that: 

• when Pis other tiianpyridyl, J is not indoline, 
20 . PMd J are not both 6-methoxy quinolinc. 8-hydroxyquiiioUnc or 2.meAylquinol^ 

. when J is quinoline or 2-methyI quinolinc, P is not 2-thMzolyl. 

. when P and J are both quinoline and rI.R2 and r3 are all hydrogen, r4 is not 

hydrogen or 6-methoxy. 
25 2. A compound according to claim 1 in which P is 3-pyridyl. 

3. A cornpound according to claim 1 or 2 in which r1. r2, and r3 are all hydrogen. 

4. A compound according to claim 1 which is 
30 N-5-(Bcn2o[b]thienyl)-N-(3-pyridyl)urea 

. N-(5-lndenyl)-N'-(3-pyridyl)urea 

N-(l.l-Dimethyl-5-indenyl)-N'.(3-pyridyl) urea 
N-(5.Benzothiazolyl)-N'-(3-pyridyl) urea 
N-(5-Benzofuryl)-N'-(3-pyridyl) urea 
35 N-(l-Methyl-5-indoHnyl>N'.(3-pyridyl)urea 
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N-(3-Pyiidyl)-N'-(3-quinolinyl) urea 
N-(3-Pyridyl>N'-(6-quinolinyl) urea 
N-(2-Mctfayl-4-quinolinyl)-N'-(3-pyridyl)urea 
N-5-(Benzo[b]thienyI)-N-(2-inethyl-4-quinolyl)Brea 
5 N-(3-PyridyI)-N-(5-quinolinyI)urca 
N-(3-Pyridyl)-N -(8-quinolinyI) urea 
N-(5-Indanyl)-N'(3-pyridyl) urea 

N.(3-Pyridyl>N-(6-(l-ineAyl-U3.4-tetiahydro)quinolmyl)u^ 

N-(l-methyl-5-inda»)lyl)-N-(3-pyridyl)uiea 
10 N-(3-Me%l-5-ben»[b]fliienyl)-N'-(3-pyridyl)urea 

N-(2-Methyl-5-beii20lblthienyI)-N*-(3-pyridyl)urea 

N-(4-Methyl-5-benzo[blthienyl)-N*-(3-pyridyl)Hrea 

N-(5-Ben2o[b]thienyI)-N*-(3-niethyl-5-isoxazolyl)urea 

N-(5-Benzo[b1thienyl)-N'-(3-methyl-5-isothiazolyl)urea 
IS and pbarmaceudcally acceptable salts thereof . 

5. A process for the preparation of a compound of formula (I) or a phannaceudcally 
acceptable salt thereof, whidi comprises: 



20 Ae coiqiling o[ a compoond of fomiula (II): 



25 



35 



with a con^und of formula (IID; 

B-^7y^ (IB) 



wherein P is as defined in relation to formula (I), A and B contain the appropriate fiincdonal 
group(s) necessary to form the moiety, .NR2'OONr3' when coupled, the variables r1', 
30 r2', r3' and J' are R2, R\ and J respectively, as defined in formula (1). or groups 

convertible thereto, and thereafter optionally and as necessary and in any appropiiate Oder, 
converting any R^', r2*, r3' and J', when other than R1, R2. r3 and J respectively to rK 
r2 r3 and J, inteioonverting r1. r2, r3 and J and fornnng a phannaeeaticaUy accq)table 
salt thereof. 



6. Aconq>oundoffonnula(ni)asddinedinclaim5. 
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7. A compound according to any one of daims 1 to 4 for use in therapy. 

8. Aphatnu»ceuticalcon5)ositionwhichcomprisesaconipo^ 

5 of claims 1 to 4 and a phannaceutically acceptable carrier or excipient 

9. Uscofacompoundoffonnula(IA)oraphannaccuticaUyacceptablesalithereof: 

2 p« 



10 



OA) 



wherein: 

P is a quinoline, isoquinolinc. or a 5- or 6-inembered aromatic hetciocychc nng containms 
15 up to three heteroatoms selected from nitrogen, oxygen or sulphur. 

J is a ring system sdected from quinoBne. tetrahydroquinoline. indoline. indazole, 

benK>thiophene.indene.indane.benzothiaroleorbenzofuran; 

Rl is hydrogen, alkyl. halogen. NR5r6 or OR? v^here r5 r6 and R7 are 

independenfly hydrogen or Cj. 6 alkyl; and 
20 r2 and r3 are indcpendenUy hydrogen or Cj alkyL 

r4 is Ci 6 alkyU 0R8 or halogen, where r8 is hydrogen or Ci.6 alkyl; and 

nis 1 or2oraphflrmaceutically acceptable salt thereofin the manufectureofamedicameni 

for the treamient or prophylaxis of anxiety, depression, migraine, anorexia, obsessive 
compulsive disorders. Alzheimer's disease, sleep disonJeTs.bulimia.p^ . 
25 withdrawalfiomdrugabuse.schizophreniaandA)ralsodisorden5assodatrf 

trauma and/or head injuries 

10 A method of treatment or prophylaxis of anxiety, depression, migraine, anorexia, 
oteessivc compulsive disorders. Alzheimer's disease, sleep disorders, bulimia, panic attacks. 
30 ^thdrawaltadmgabuse.schi2ophreniaand/ordisonlersassociatedwithq,im^ 

and/or head injuries, in mammals including humans, which comprises admimstenng to the 
sufferer a therapeutically effective amount of a compound of formula (1) or a 
phaimaceutically acceptable salt thereof. 
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